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S U H H A R Y  

The magnetic s torms being a powerful and c l e a r l y  expressed event  
i n  t h e  Ear th 'e  e lectromagnet ic  f ield,  t h e  p o s s i b i l i t y  is explored of t h e i r  
u t i l i z a t i o n  for the  p r a c t i c a l  determinat ion of t he  Ear th '  6 sub-surface geo- 
e l e c t r i c  c h a r a c t e r i s t i c s  by t h e  method of magneto- te l lur ic  sounding. 

8 .  

A t  p re sen t  t h e  magneto-telluric sounding curves (rn.t.6. c1- 33, 
by which t h e  depth parameters o f  t h e  g e o t l e c t r i c  p r o f i l e  are determined, 

are p l o t t e d  by ray of  process ing  the  v e r i a t i o n s  of  t h e  E a r t h r e  n a t u r a l  

f i e l d ,  which, gene ra l ly  speaking, have a d i s t i n c t  na ture .  A6 W i l l  be shorn 

below, a s e r i e s  of important parametem of the  sub-surface s t r u c t u r e  of t he  

E a r t h  may be obtained by processing the  concomitant reedings  o f  e l e c t r i c  

and mamet i c  components of SC magnetic storms' i n i t i a l  phase. The e l e c t r o -  
megnetic f i e l d s  of such s torms,  observed on t h e  ground, are n a t u r a l l y  con- 

nec ted  with t h e  d i s t r i b u t i o n  of its conductance i n  depth,  The f i e l d  conpo- 

nen t s  r e f l e c t  t h e  conducting Ear th ' s  e lectromagnet ic  f i e l d  in t h e  making. 

The r a p i d  f i e l d  acc re t ion  and the  sha rp ly -expree~ed  i n i t i a l  stage 

of t he  porcese t h a t  may last i n  the magnetic storme two hours and more, 

c o n s t i t u t e  t h e  c h a r a c t e r i s t i c  p e c u l i a r i t y  of the  abrupt  onset of  bay-like 

p e r t u r b a t i o n s  as w e l l  8s of magnetic storms. The complex c h a r a c t e r  of t he  

* 0 VOZMOZHNOSTYAKH ISSLEDOVANIYA GEOMAGNITNYKH BUR' DLYA IZUCHENIYA 
ELEKTRICHESKIKH KFURAKTERISTIK ZEMLI . 



2. 

p a r t  o f  t h e  procesEi hinders  t h e  a p p l i c a t i o n  of the  s t anda rd  a n a l y s i s  "tail" 

approach, and more p a r t i c u l a r l y  of t h e  Four i e r  s p e c t r a l  decomposition u t i l i -  

zed i n  t h e  m.t.6. method. 

The procedure app l i ed  i n  C43 al lows t o  ma te r i a l i ze  t h e  quenching 
of t h e  t a i l ,  or r e s i d u a l  pert of t h e  process  and t o  e x t r a c t  t he  i n f o m a t i o n  

of i n t e re l s t  t o  us concerning t h e  g e o e l e c t r i c  p r o f i l e  from its more c l e a r l y  

e3TreF-d i n i t i a l  phsae. A t  t h e  appropr ia te  ?recessing of  such a nons ta t io-  

nary proce66, information on t h e  ~ u b - s u r f a c e  s t r u c t u r e  may be obtained from 
t h e  i n i t i a l  t h e  i n t e r v a l ,  s u b s t a ~ ~ t i a l l y  smaller than  at harmonic analysis 

of the readin@,  i n  p a r t i c u l a r  of d a i l y  v a r i a t i o n s  of t h e  E a r t h ' s  n a t u r a l  
e lec t romagnet ic  f i e l d ,  

The sharp nons ta t ionary  per turba t ion  of  t he  e lec t romagnet ic  f i e l d  

regis tered i n  t h e  Bshkhabad region on 4 December 1962 by V. G .  Dubrovskiy of 
t h e  Turkm.SSB Academgof Sciences,  is p l o t t e d  in Fig.1.  This  is one of t h e  

most favorable  cases whereby t h e r e  is a clearly-marked e n t r y  o f  both,  the  

e l e c t r i c  and t h e  magnetic f ields.  While t h e  ho r i eon ta l  componnent of t h e  
magnetic f i e l d ,  E, reaches a Epeci f ic  l e v e l ,  ho ld ine  a t  i t  f o r  sone two 

Fig,  2 

 settle^ i n  t he  EY * hours ,  t h e  h o r i z o n t a l  coxcponent of t he  e l e c t r i c  f i e l d ,  

course of one hour p r i o r  t o  its i n i t i a l  value.  
As w a s  shorn  i n  C43, t h e  problem of sub-Eurface soufiding with t he  

u t i l i z a t i o n  of nonEtationary pe r tu rba t ions  is refiolved on the  b a s i s  of 
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t h e  trans formation 
03 

F (PI = ( f (t) e-pf d t ,  (4) 
0 

where p i 6  a r e a l  number, having the  frequency d imens iona l i ty ,  f ( t )  i P  

dependence o f  t h e  e lec t r ic  or me,ge t ic  f i e l d  on t i m e .  
The apparent  s p e c i f i c  reristance of t h e  p r o f i l e  is computed by t he  

formula 

where, as admitted i n  t h e  n.t.s. method, E is expressed in m i l l i v o l t s  per 

k i lome te r  and H - i n  gammas, pp- i n  ohmem. 

E were computed by assortment of simple funct ion& of the type 
The i n t e g r a l  t ransformations ol" the-  temporal dependence6 of H, and I 

9 
I 

f i@) = 1 - exp (-at), j 2 ( t )  = [ I  - esp [-at) J esp (-fit). (3) 
~ 

For a chosen time s c a l e ,  t o  f a c t u a l  r e g i s t r a t i o n s  of H,(t) and E ( t >  
3 

correspond In Fig. 1 t h e  r ep resen ta t ions  
I 

EI,( t )  = 1 - exp (-2Ot), 

!P 

& ( t )  = [I - esp (-20t)l esp ( - 3 t ) ,  (4) 

I 
w e  ob ta in  denoted by dashes. For 

where M is  t h e  scrsle f a c t o r ,  determined by the  concrete  condi t ions  of r e g i s -  I 
I 

t r e  t i o n .  i 
I n  F i s .  2 we p l o t t e d  t h e  curve of f i n  the  b i logar i thmic  s c a l e ,  P 

according t o  formula ( 5 ) .  The dashes denote the  curve obtained with the  h e l p  I 

of the  quadra t i c  formuLa (14 )  of the work C43 by o r d i n a t e s ,  taken d i r e c t l y  
from t h e  oscillogram. I 

Thus, from a s i n g l e  e lectromagnet ic  process  a p r a c t i c a l l y  t o t a l  
depth sounding curve has  been obtained. The i n i t i a l  s t a g e  

vary  a b r u p t l y ,  r e f l e c t s  t h e  s t r u c t u r e  of the  s u p e r f i c i a l  po r t ions  of t h e  

of t h e  e s t a b l i e h m t  1 
process  i n  t h e  reg ion  of g r e a t  p,when the  e l e c t r i c  and magnetic f i e l d s  

. I  

E a r t h ' s  c r u s t ,  which a r e  charac te r ized  by the aqgregate  l o n g i t u d i n a l  conduct- 

i v i t y  of  t h e  semidentary s t r a tum s.  A t  a l a t e r  e t a @  of the  process  there 
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t h e  t ransformat ion  of F (p)  with the 

is a s i g n i f i c a n t  l e v e l  of magnetic f i e l d  i n t e n s i t y ,  while t he  e l e c t r i c  f i e l d  
p r a c t i c a l l y  s e t t l e s  t o  itr= o r i g i n a l  va lue  ahich correspond6 t o  t h e  right-hand 
descendins  branch of t h e  sounding curve.  It is by t h i s  p a r t  of t he  curve for 

t h a t  t h e  depth h t o  t h e  high conduct iv i tv  l a y e r  is determi ed. By 
l/lFo of t h e  lef t -hand deecending 

fP Cym 
the  e b s c i s s a  of t h e  i n t e r s e c t i o n  p o i n t  

branch of t h e  curve €or with t h e  l i n e  fp  = 1 ohlp .m we determine fP 

1 I 

1 s = 890- dpo' 
Within t h e  bounds of method's p rec i s ion  the value S 

with t h e  value of S obta ined  by t h e  magneto- te l lur ic  survey a t  the  same 

p o i n t .  By the  absCi66a of the  i n t e r s e c t i o n  point of t h e  right-hand branc 
wi th  t h e  l i ne  

= 3500 mho coinc ides  

= 1 ohman are determine fP 

Note t h a t  when p r o c e s ~ i n g  by the  harmonic analysis method the  deseena- 

i n g  branch o f  t h e  curve F$ of analogous g e o e l e c t r i c  p r o f i l e s  may be obts ined  
only from the  first harmonics o f  da i ly  v a r i a t i o n s  of  t he  Ea r th ' s  electroma-xe- 
t i c  f i e l d .  B u t  when analyzing an iden- 
t i c a l  s torm w i t h  SC, t h e  i n v e s t i g a t i o n  

of a temporal process  of some 2-hour 
du ra t ion  i F  E u f f i c i e n t  f o r  ob te in ing  
t h e  r ecu i r ed  information.  

Curren t ly ,  t h e  au tho r ,  i n  col- 

l a b o r a t i o n  with Z. G. Lomakina, work 

out a program f o r  the  computation of I 
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It was found t h a t  f o r  t h e  p d r e s  really egsnuntered we nay practically 

p o s t u l a t e  p &4/7. T h i s  requirement IE s a t i s f i e d  f o r  all the  above-described 
curvea.  

The estimates show t h a t  when i n t e r p r e t i n g  t h e  ground observa t ions  

of maqnetic €tonas 
wi th in  s u f f i c i e n t l y  broad range of value6 p t h e  plane wave scheme, without  

t a k i n g  i n t o  account t h e  co r rec t ion  for the  E a r t h ' s  6pheriCity.  

w i t h  the  view of m . t . e .  , i t  is: poss ib l e  t o  Uti l ize  

Therefore ,  t h e  r i c h  spectrum of the  i n i t i a l  s t a g e  of magnetic s torms 
with SC 

sub-surface magneto- te l lur ic  soundings. 
allowe t h e i r  recommendation for a widespread u t i l i z a t i o n  d u r i n g  
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